The evaluation of the patient with metastatic cervical lymph node squamous cell carcinoma and an unknown prima ry tumor frequ ently involves the use of guided biopsies as a diagnosti c tool. This study was performed to assess the effectiveness of these biopsi es. Using a retrospective chart review, we identified 25 patients who had undergone a total of 100 guided biopsies to evaluate an unknown primary malignan cy of the head and neck. We found that 99 of the 100 biopsies were negative for malignancy. Although guided biopsie s were obviously not helpful in these cases, we believe this might be attributable to the fa ct that the method of performing them is inconsistent among surgeons. Therefore, we present an algo rithm for the manag ement of the unknown primary head and neck malignancy, including recommendations regarding the use of guided biopsies.
Introduction
When an adult has a unilateral neck mass , it often represents a head and neck malignancy.I Approximately 5.5% of patients with metastatic disease in cervical lymph nodes fail to have a primary tumor site identified, despite extensive evaluation.' These patients are considered to have an "unknown prim ary."
During the evaluation of a metastatic neck mass, the search for the primary tumor should include a careful examination of the oral cavity, nasopharynx, hypopharynx , larynx , thyroid, salivary glands, and skin of the head and neck region. Evaluation might also include radiologic studies of the paranasal sinuses, chest, and esophagus, and possibly even the thyroid . When examination of these areas yield s no finding, the surgeon should consider From In patients with metastatic cancer in cervical lymph nodes, the areas most likely to reveal a primary tumor are, in orde r of decreasing likelihood, the tonsils, nasopharynx, tongue, extrin sic larynx, floor of the mouth, pharyngeal wall, and palate .' When an endoscopic examination of these areas fails to reveal a gross malignancy, guided biopsy of the likely primary sites has been recommended. '>?
A guided biopsy was defined in this study as a biopsy taken in the absence of gross malignancy from an area known to have a high probability of containing the primary tumor. We reviewed the charts of patients with a diagnosis of unknown primary squamous cell carcinoma of the head and neck to evaluate the efficacy of guided biopsy in locating the primary tumor. .
Materials and methods
We identified 25 patients who had undergone a guided biopsy betwe en 1988 and 1995 as part of the evaluation of cervical malignancy with an unknown primary. Their ages ranged from 43 to 93 year s, and 14 (56 %) were men. The records reviewed were from three hospitals associated with the State University of New York at Buffalo consortium. We reviewed these charts to determine the site of each biopsy , its pathology, and the number of participating surgeons.
According to the records, some of these biopsies were taken from a "suspicious area of erythema." Although these biopsies were directed by the finding of erythema, there was no evidence that any gross malignancy was present. Nevertheless, we ' included these cases in our study.
Results
The 25 patients had undergone a total of 100 biopsies, which were performed by nine different surgeons. The biop sied sites included the hypopharynx (43 biopsies),
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oropharynx (24) , nasoph aryn x ( 15), glottis (9) , and suprag lottis (9) .
Onl y one of the 100 biopsies was positi ve for malignanc y. Sixteen of the specime ns revealed either mild dyspl asia or mild to marked epithelial hyperpl asia. One specimen revealed a possible invasive squamo us cell carcinoma in the base of the tongue, but further eva luation excluded this site as the locat ion of the prima ry malignancy; later, the prim ary site was found to be a ton sil.
Records of long-term patient management were not avail able to track the pro gress of most of these patient s. Therefore, we had no usabl e information on the eventual identification of the site of the primary tumor.
Discussion
The diagnostic evaluation of the adult who has a neck mass is a challenge. The probability of malignancy is high in these patients. Patients ofte n see their ultim ate surgeo n after having alread y undergone fine-needle aspiration or even an open biopsy of the neck mass. When squamous cell car cin om a ex ists in a neck node and no primary tumor has been identi fied, an exha ustive sear ch is wa rranted.
Prev ious studies ha ve directed our atte ntion to those areas that are most likel y to harbor the prim ary tumor. Martin and Mor fit studie d a series of 152 patients who initially were found to have a cervical malignancy,"These patients eventually had their prim ary head or neck tumor identified on subsequent exa minations (table) . As a result of Martin and Morfit' s findin gs, as well as those of other researchers, it is now recommend ed that the search for a primary tumor be directed to, in order of decreasing likelihood, the tonsils, nasopharynx , tongue, and extrinsic larynx." Lesions in these site s accounted for 78% of the primary lesion s that surfaced in Martin and Morfit ' s 1944 study , which is still one of the largest documented series of patients with unknown prim ary head and neck ca ncers. It is generally accepted that biopsy of these areas should be performed during direct endoscopic exa mination, eve n in the absence of a gross tumor.
In our study, muc osal abnormalities-spec ifically, dysplasia or hype rpla sia-were found in 16 of the 100 specimens. Because no malignancies were found in these 16 spec imens, the muc osal changes can be ex plained by the "condemn ed mucosa theory."8·IOTh is theory sugges ts that smoking results in epithelial dyspla sia through out the upper aerodigesti ve tract. The dysplastic mucosa is co ndemned to de velop multiple malignancies in the future. Th e dysplastic mucosa identi fied in our patients might hav e simply represent ed prem ali gnant lesions.
Only one of the 100 biop sies taken in this serie s was successful in detecting the unknown primary malign ancy. Therefore, biopsy was useful in only one of the 25 pa-308 Floor of the mouth Our data suggest that the practice of performing a gu ided biopsy in the abse nce of a gros s malignancy is not beneficial. However, there at least have been anecdo tal report s of success that must be ack now ledged. One limitation of our study is the fact that we eva luated onl y 25 patient s, a figure that only begins to approach a statistically valid sample. Therefore, we must wait for large new studies to pro vide a useful assessment of the practi ce.
Another confounding eleme nt of our study is that the mann er in which the various surgeo ns performed these biopsies was far from uniform . If we ever hope to be able to perform a critical review of the usefulness of this technique, we will need a systematic method of assemblin g data , and in orde r to generate valid dat a, surgeons must begin performin g the procedure in a con sistent mann er. With this in mind, we present an algorithm for the evaluation of an unkn own primary head and neck malignancy, including our reco mmendations on how to best perform a guided biopsy (fig ure) .
Proposed evaluation
What follow are our recomme ndations for eva luating a patient with squa mous ce ll carci noma in a lymph node of the neck :
History. Th e importance of a thorough history was e mphasized by Martin and Morfit in their landmark report in 1944. 4 In their study, 30% of all patients who initially were found to have a neck mass had symptoms from their primary tum or that were identified only by thorough que stioning by the examining phy sician.
Specifi c factors in a patient' s history can help the phy sician find the primary tumor. A history of malig- nancy, especially if it was in the upper aero diges tive tract , is an important Clue. Recent epistaxis , nasal obstruc tion, chro nic sinusitis, rhinorr hea, or otalgia suggests a nasal, paranasal sinus, or nasoph aryngeal source. Pharyngeal pain , dyspha gia , or dysarthria impli es an oral or orop haryngeal site. Otalgia and dysphagia might acco mpany a hypoph aryngeal or laryngeal primary. Hoarsen ess, a cha nge in voice qualit y, or short ness of breath might signal hypoph aryngeal, laryngeal, or tracheobronchi al lesions. Pruritu s of the sca lp, ears (including the ex ternal audito ry canals), or facial skin has been assoc iated with a cutaneous prim ary. A history of skin lesions, including those that have been prev iously treated , should also be elicited. It is not unusual for a metastatic cutaneous malignan cy to masquerade as an unknown prim ary after the primary has been exc ised.
Physical examination. A detailed , sys tematic physical 310 exa mination will ofte n reveal a prim ary malignancy. A thorough head and neck examination includes a visual inspection of all the skin of the scalp, neck, face, and ears (pinna and external auditory canals). Squ amous cell carcinoma of the externa l auditory canal is often mistaken for chro nic otitis media for man y month s befo re it is detected. Other areas to assess include the nasal cavity, nasoph arynx, ora l cavi ty, oro pha rynx, hypoph arynx, and larynx.
Exami nation of the nasal cavity can be perform ed with anterior rhinosco py . If adequate visual ization is not achieved, nasal endoscopy can be utili zed . Application of a top ical decongestant to the area will improve visu alization dur ing this exa mination.
Assessment oft he nasopharynx, orophar ynx, hypopharynx, and larynx ca n all be ach ieved with an indirec t mirro r exa mination. Recogni ze, however, that a thorough examination mig ht not be possible with the mirror, eve n for For more information Circle 139 on Reader Service Card experienced head and neck surgeo ns. In such situatio ns, flexible fiberoptic nasoph aryngolaryngoscopy is essential. Within the nasoph arynx, the fossa of Rosenmiill er should be visualized bilaterally to look for asy mmetry. Area s of concern in the hypopharynx include the piriform sinuses, vallecul a, pha ryngeal walls, and esophagea l inlet. In the larynx, attention should be directed to both sur faces of the epi glottis, arye pig lo ttic fold s, and aryt enoid s. Examin ation of the false and true voca l folds, including an assessment of vocal fold mobility, is esse ntial. It must be stressed that a mirror exa mination is not sufficient when all of these areas cannot be inspected. Flexible fiberoptic examination dramatically improves visualization ofthe nasopharyngeal, hypopharyngeal, and laryngeal structures, and it should be performed without hesit ation when need ed. Examination of the oral cav ity and phar ynx should include both visual inspection and palpation. Visual ization of these areas is usually readily achi eved . Primary malignanci es in the tonsils, buccal muco sa, and the tongue (including the base of the tongue) are often submucosal and might not be apparent until palpated. Performi ng palpation as part of the routin e exa minati on of these areas is esse ntial.
Toluidine blue staining. When a thorough exa mination has not dete cted a primary tumor, additional eva luation is requ ired. Staining with toluidine blue dye might provid e a clue to the prim ary site.
Toluidine blue dye is an acidophilic metachrom atic dye of the thiazine group. It selectively stains acidic tissue components. As such , it readily stains DNA and RNA. I I Anaplastic and dysplastic cells often cont ain more nucleic acid s than do normal tissues, so they would be expected to take up the stain more readily.12 Moreover, malignant epithelial intracellular can als can be wider than normal , which facilitates the penetration of the dye." The dye will direct your attention to any suspicious area .
Toluidine blue dye will also stain some form s of nondysplastic tissue, such as areas of inflammation. The administration of an ace tic acid rinse after application of the dye should decrease the dye' s uptake in nonm alignant tissues and thus lower the false-positive rate. If there is any doubt about the positivity of a stained area, a prudent plan is to repeat the stain in 2 weeks, and perform a biopsy if it again shows signs of positivity." One recent study suggests that the sensitivity of toluidine blue dye is 100% for assessing perceivable malignant lesions and 79.5 % for detecting dysplasias. " The same study reported that the dye' s specificity was 62%.
Given the high sensitivity of this test and the ease of its application, its use is warranted in the search for an unknown primary tumor. It can be performed either in the offic e setting or during panendoscopy.
Examination under anesthesia. If all the previously 312 descri bed exa mination efforts have failed to detect the primary tumor, exa mina tion under anesthesia is warranted . There are multiple parts to this examination. Th e enti re head and neck examination can be cond ucted much more thoro ughly under anesthesia. It should beg in with a nasopharyngea l exami nation. This can be done with a mirror while the palate is being retracted, or it can be done with a nasal endosco pe. The laryngoscope can be used to asse ss the hypopha rynx and larynx. Bronchoscopy and eso phagoscopy should follow. If no tum or is found , palpation should be perform ed . Palpation is espec ially useful in examining the base of the tongue and the tonsils, because submucos al tum ors are often found in these areas.
Guided biopsies. Onc e all exa mination options have been exhausted, stro ng co nsidera tion must be given to performin g a guided biopsy at the sites where unknown primary tumors are most likely to be found. Biopsies have been categor ized as random, blind, and guided.1. 3-7.16 The term guided (or directed) is appropria te beca use it co nveys the fact that the cho ice of biopsy site is guided by the probability that the tum or will be found in that location. Random biopsies are not appropriate, beca use they are performed without a specific plan; biops ies should be performed systematically. Blind biopsies are also unwise; the surgeo n should not biopsy any area that ca nnot be visualized. The findin gs of our study are evidence of j ust how literal the term random biopsy is; in the 25 patients we studied, no two patients had the same biopsy pattern.
We need a uniform method of performing guided biopsies. Some authors sugges t that the tonsil biopsy should include a complete ipsilat eral tonsillectomy rathe r than a superficial tonsil biop sy to avoid missing submucosa l lesions.P:" There are two main criticisms of an ipsilateral tonsill ectomy. First, the initial metastasis from a ton sil cancer. might be to the co ntra latera l neck. In such a case , the ipsilateral tonsillectomy would fail to detect the primary tumor. Second , symmetry cannot be assessed in eva luating the remaining tonsil dur ing future survei llance examinations. Therefore, we recommend a bilateral tonsillectomy as the tonsillar biopsy of choice when searching for an unknown primary head and neck malignancy.
We also recommend that biopsies of the nasopharynx , tongue, and ext rinsic larynx be taken from both sides because bilatera l metastases are com mon from any tumor that approac hes the midlin e. Lesions in the se area s all have the potential for bilateral spread.
Additional investigation s. Finally, it must be recognized that despite a thorough eva luation, a pri mary tumor can still elude detection. Before ending the search, the surgeo n should order a chest x-ray and possibly eve n computed tomography of the chest if they haven 't already been obtained, because a primary lung malignancy ca n spread to the cerv ical lymph nodes. Likew ise, any evi-ENT-Ear, Nose & Throat Journal s April 2000 dence of ch ronic sinusitis warrants a radiographic exa mination of the sinuses to rule out a malignanc y there. Computed tomography of the sinuses is preferred becau se plain x-ray s ofte n miss small tumors.
A chest x-ra y and barium swallow study might be an accepta b le al te rn a tive to bro ncho scop y a nd eso phago sco py. Howe ver, if any uncertainty ex ists in the interpretation of these tests, endoscopy will be necessary to co nfir m or rule out the possib ilities. Th erefore, if a barium x-ray is to be used , it should be performed before any endoscopic examination so that the patient is not subje cted to the possibil ity of two courses of general anesthesia.
Post-treatment followup. Wh en an exhaustive search has failed to find the primary tumor, treatment should begin . Th e specifics of the treatm ent protocols are not the focus of this articl e. Let it suffice to say that treatm ent should be determin ed on an indi vidu al basis according to the extent of disease. Rad iation therapy to the like ly prim ary sites and to the neck is the corners tone of treatment. Radiation can co ntro l lymph node disea se in nodes that are smaller than 2.5 ern.'?For larger nodes, dissec tion should be co nsidered.
Even after treatment , the search is not over. Approximately 30% of unknown primary tumors surface over time. Th erefore, monthly exam inations are warranted du ring the first 12 to 18 mon ths after treatme nt, and at 2to 3-mo nth intervals there afte r for 5 yea rs. After 5 years, lifelong followup care is reco mmended every 6 mo nths. 
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